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(54) TRANSMISSION FOR AUTOMOBILE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To eliminate interruption of driving force at the time of 
operating an automatic clutch so as to smoothly shift without a sense of incongruity by 
providing a motor that can drive an output shaft when a clutch is cut off at the time of a 
shift. 

SOLUTION: When the speed of an automobile increases, a controller 24 sends out a shift 
command from first gear speed to second gear speed on the basis of the depressed 
quantity of a throttle pedal 30 from a throttle sensor 32 and the speed information of a 
vehicle speed sensor 20. A clutch is cut off, and at the same time, a throttle actuator 22 
of an engine 12 is actuated to close a throttle valve, thus lowering engine speed. At the 
same time, a current is fed to a motor 18 from the controller 24, and the motor 18 drives 
an output shaft through a motor-driven gear. The same operation is performed as to shift 
operation to third gear speed to fifth gear speed so as to be able to shift without 
interruption of driving force. The fluctuation of acceleration during shift is therefore 
suppressed to prevent a sense of incompatibility. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The change gear for automobiles characterized by having the motor which can drive the 
aforementioned output shaft in the change gear for automobiles which tells the driving force to which the 
clutch was boiled, it could connect, and between an input shaft and the crankshafts of an engine could 
detach more, and changed gears by the synchronous engagement formula gear change mechanism to an 
output-shaft empty-vehicle ring when the aforementioned clutch is cut at least 

[Claim 2] The change gear for automobiles according to claim 1 characterized by controlling the current 
inputted into the aforementioned motor according to the size of the amount of treading in of the throttle 
pedal of the detected aforementioned engine when the aforementioned clutch is separated. 
[Claim 3] The change gear for automobiles according to claim 1 to 2 characterized by having changed the 
aforementioned motor to the generator and enabling regeneration of braking energy at the time of braking 
of an automobile. 

[Claim 4] The change gear for automobiles according to claim 1 characterized by carrying out an auxiliary 
drive by the aforementioned motor at the time of start of an automobile in addition to the drive from an 
engine. 

[Claim 5] The change gear for automobiles according to claim 1 characterized by carrying out an inversion 
drive only by the aforementioned motor at the time of retreat of an automobile. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention is a synchronous engagement formula change 
gear for automobiles, and relates to the change gear equipped with the clutch which is interlocked with 
gear change operation and operates automatically. 
[0002] 

[Description of the Prior Art] There are what is called semi auto formula which performs gear change with 
the manual operation by the intention of a driver conventionally as a synchronous engagement formula 
change gear equipped with the clutch which connects automatically and detaches between the input shafts 
of a change gear an engine side for automobiles, and performs only intermittence of a clutch automatically, 
and a thing of the so-called full auto formula which also performs gear change operation automatically, is 
interlocked with gear change, and is intermittent in a clutch. 
[0003] 

[Problem(s) to be Solved by the Invention] If it is in the synchronous engagement formula change gear 
equipped with the clutch of the above-mentioned former which operates automatically In order that 
discontinuation of driving force may occur when a clutch goes out for gear change operation, while mpg is 
excellent compared with the automatic transmission equipped with a general torque converter and a 
general epicyclic gear, especially — the — there was a problem that change of acceleration was large in 
gear changes under acceleration of low-speed interstage, such as gear change to the 1 prompt 2nd **, and 
a driver etc. sensed sense of incongruity 

[0004] Generally, although in the case of a semi auto formula it does not become big sense of incongruity 
even if discontinuation of the driving force from an engine is during gear change operation since a driver 
changes gears with his intention, since gear change is performed regardless of the intention of a driver in 
the case of a full auto formula, discontinuation of driving force while gear change operation is performed 
serves as change of the acceleration of an automobile, and leads to big sense of incongruity. Moreover, 
when discontinuation of the driving force by gear change occurs in the state where the throttle pedal was 
broken in, like [ at the time of passing acceleration ], about [ being contrary to the intention of a driver ] 
and passing acceleration becomes blunt, and there is also a problem of giving displeasure to a driver. 
[0005] Then, in this invention, discontinuation of driving force is lost on the occasion of the operation of 
automatic clutch, and it aims at enabling smooth gear change without sense of incongruity. Furthermore, 
this invention also makes it the purpose to make unnecessary the driving force assistance at the time of 
the energy regeneration and start at the time of braking of an automobile, and a retreat stage gearing with 
the sense-of-incongruity dissolution at the time of the above-mentioned gear change. Especially the 
driving force assistance at the time of start can also expect the improvement in a life of a clutch disc that 
an effect is reduction of the toxic substance contained in the exhaust gas of an engine other than 
improvement in acceleration force. 
[0006] 

[Means for Solving the Problem] If it was in the change gear for automobiles of this invention according to 
claim 1 in order to attain the above-mentioned purpose, when a clutch is cut at least in the change gear 
for automobiles which tells the driving force to which it could connect, and between an input shaft and the 
crankshafts of an engine could detach with the clutch, and changed gears by the synchronous engagement 
formula gear change mechanism to an output-shaft empty-vehicle ring, it is characterized by having the 
motor which can drive an output shaft. 
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[0007] Moreover, if it is in the change gear for automobiles of this invention according to claim 2, when the 
* clutch is separated, it is characterized by controlling the current inputted into a motor according to the 
size of the amount of treading in of the throttle pedal of the detected engine. 

[0008] Moreover, if it is in the change gear for automobiles of this invention according to claim 3, it is 
characterized by having changed the motor to the generator and enabling regeneration of braking energy at 
the time of braking of an automobile. 

[0009] Moreover, if it is in the change gear for automobiles of this invention according to claim 4, it is 
characterized by carrying out an auxiliary drive by the motor at the time of start of an automobile in 
addition to the drive from an engine. 

[0010] Moreover, if it is in the change gear for automobiles of this invention according to claim 5, it is 
characterized by carrying out an inversion drive only by the motor at the time of retreat of an automobile. 
[0011] 

[Function] Although the driving force from an engine stops getting across to a wheel side since it had the 
motor which can drive an output shaft, if it is in the change gear of this invention according to claim 1 
when a clutch is cut at least, a big change (depression) of the acceleration of an automobile is suppressed 
by driving an output shaft by the motor. Therefore, there is no discontinuation of the driving force under 
gear change operation, and sense of incongruity can be prevented. 

[0012] Moreover, in case it changes gears where a clutch is cut if it is in the change gear of this invention 
according to claim 2, although the driving force of an engine does not get across to the output shaft of a 
change gear, i.e., a wheel, it inputs into a motor the current which detected the amount of treading in of a 
throttle pedal at this time, and was controlled according to the size. The size of the current inputted into a 
motor is controlled to become so large that it get into the throttle pedal. A motor drives the output shaft 
of a change gear with the driving force according to the above-mentioned control current. Consequently, 
discontinuation of the driving force of a under [ gear change ] is lost, and it can change gears, obtaining a 
smooth feeling of acceleration, since gear change is possible, maintaining the acceleration force suitable for 
the intention of a driver. 

[0013] Moreover, if it is in the change gear of this invention according to claim 3, a motor is changed to a 
generator at the time of braking of an automobile, and a motor is operated as a generator by turning a 
motor through an output shaft from a wheel side, and conventionally, the braking energy of the automobile 
which was being changed and thrown away into heat is transformed into electrical energy with a generator, 
and it stores in a dc-battery etc. It becomes possible to carry out the auxiliary drive of an output shaft, i.e., 
the wheel, by the motor at the time of subsequent start and acceleration with this accumulated electrical 
energy, and improvement in mpg of an automobile can be aimed at. 

[0014] Moreover, if it is in the change gear of this invention according to claim 4, in addition to driving an 
output shaft with an engine, an output shaft is driven also by the motor at the time of start of an 
automobile. Therefore, bigger acceleration force than the acceleration force obtained with an engine simple 
substance is obtained. Moreover, when obtaining the same acceleration force, since reduction of the toxic 
substance contained in the exhaust gas of an engine is not only attained, but it can be managed by driven 
part in a motor even if an engine output is small and its burden of a clutch decreases, there is an effect 
also in the improvement in a life of a clutch disc. 

[0015] Moreover, if it is in the change gear of this invention according to claim 5, a sleeve is made 
neutrality at the time of retreat of an automobile, driving force from an engine is not told to an output 
shaft, but the inversion drive of the output shaft is carried out by the motor. As a result of carrying out an 
inversion drive by the motor, in the change gear of this invention, the gearing for retreat becomes 
unnecessary. Thereby, reduction and lightweightHzing of a manufacturing cost can be attained. 
[0016] 

[Embodiments of the Invention] Hereafter, the gestalt of operation of this invention is explained based on 
drawing. Drawing 1 is the skeleton view of the change gear for automobiles of this invention, and drawjng 2 
expresses the whole system containing an engine and a control system. The whole system of dra win g 2 is 
explained first. The system of drawing . 2 is the thing of the full auto formula which also automated gear 
change operation. 

[0017] The change gear 10 is connected with the engine 12 in one. The gear change actuator 14 which 
performs gear change operation, the clutch actuator 16 which carries out intermittence operation of the 
clutch 44 mentioned later, the motor 18, and the speed sensor 20 are formed in the change gear 10. The 
throttle actuator 22 which opens and closes the throttle valve which is not illustrated is formed in the 
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engine 12. 

[0018] A controller 24 is connected to the position sensor 28 which detects the movement of a shift lever 
26, the throttle sensor 32 which detects the amount of treading in of the throttle pedal 30, the brake 
sensor 38 which detects braking operation, and the dc-battery 34 while it is connected with the 
aforementioned gear change actuator 14, the clutch actuator 16, a motor 18, the speed sensor 20, and the 
throttle actuator 22. A shift lever 26 can choose positions, such as "L" etc. usually used for "R" for "P" 
for parking, and retreat, neutral "N", "D" for a run, engine brake, etc., like a general automatic 
transmission. A motor 18 charges a dc-battery 34, when it can be changed to a generator and generates 
electricity in an operation of a controller 24. 

[0019] Next, the change gear 10 of drawing 1 is explained. 36 is the crankshaft of an engine 12. The input 
shaft 40 is connected with the clutch disc 42, and connection with the crankshaft 36 of an engine 12 and 
separation are possible for a clutch disc 42 by a clutch 44 being operated by the clutch actuator 16. The 
1 st speed input gearing 48, the 2nd speed input gearing 50, the 5th speed input gearing 52, and the retreat 
stage input gearing 54 are formed in an input shaft 40 in one, and are prepared in it free [ rotation of the 
3rd speed input gearing 56 and the 4th speed input gearing 58 ]. 

[0020] An output shaft 60 drives the wheel of an automobile through the differential gear which is not 
illustrated, the 3rd speed output gearing 62 which meshed with the 3rd speed input gearing 56 in the output 
shaft 60 — and The 4th speed output gearing 64 which meshed with the 4th speed input gearing 58 is 
formed in one. the 5th speed output gearing 70 which meshed with the 1st speed output gearing 66 which 
meshed with the 1st speed input gearing 48, the 2nd speed output gearing 68 which meshed with the 2nd 
speed input gearing 50, and the 5th speed input gearing 52 — and The retreat stage output gearing 74 
which drives with the retreat stage input gearing 54 through the idler gearing 72 is formed free [ rotation ]. 
[0021] The 3rd speed input gearing 56 and the 4th speed input gearing 58, and connection by the 1st 
sleeve 76 are possible for an input shaft 40. That is, if the 1st sleeve 76 is moved to right-hand side, it will 
connect with the 3rd speed input gearing 56, and if it moves to left-hand side, it will connect with the 4th 
speed input gearing 58. Although omitted for details, between the 1st sleeve 76, the 3rd speed input 
gearing 56, and the 4th speed input gearing 58, the synchronizer which is not illustrated for gearing 
smoothly is formed at each. 

[0022] The 1 st speed output gearing 66 and the 2nd speed output gearing 68, and connection by the 2nd 
sleeve 78 are possible for an output shaft 60, and the 5th speed output gearing 70 and the retreat stage 
output gearing 74, and connection by the 3rd sleeve 80 are possible for it That is, each connection is 
performed like the 1st sleeve 76 by moving the 2nd sleeve 78 and the 3rd sleeve 80 to right and left The 
synchronizer which is not illustrated, respectively is formed between the 2nd sleeve 78 and the 3rd sleeve 
80, and each output gearings 66, 68, 70, and 74. 

[0023] The 4th speed input gearing 58 and the biting electric gearing 82 are connected with the motor 18. 
Therefore, if current is supplied from a dc-battery 34 through a controller 24, a motor 18 will be driven and 
an output shaft 60 will be changed to a generator through the electric gearing 82, the 4th speed input 
gearing 58, and the 4th speed output gearing 64, conversely, it will drive from an output shaft 60 to the 
above and reverse, and will generate electricity, and power will be sent to a dc-battery 34 through a 
controller 24. A change gear 10 will be a synchronous engagement formula change gear of one step of 
general 5 steps of advance go-astern, if a motor 18, the electric gearing 82, the gear change actuator 14, 
etc. are removed. 

[0024] Next, the operation of the change gear 10 of the above-mentioned composition and the whole 
system is explained. Intermittence control of the clutch 44 is carried out by the controller 24. That is, on 
the occasion of the gear change operation accompanied by movement of the 1st sleeve 76, the 2nd sleeve 
78, and the 3rd sleeve 80, it goes out and transfer of power is not performed, but a clutch 44 becomes 
connectable, after either the 1st sleeve 76, the 2nd sleeve 78 and the 3rd sleeve 80 have connected with 
the predetermined gearing. Moreover, when a clutch 44 goes out, the throttle valve which the throttle 
actuator 22 of an engine 12 operates and is not illustrated based on instructions of a controller 24 closes, - 
and unnecessary rotation elevation of an engine 12 is prevented. 

[0025] When a clutch 44 furthermore goes out, predetermined current is supplied to a motor 18 from a 
controller 24 based on the amount of treading in of the throttle pedal 30 told from the throttle sensor 32, 
and a motor 18 drives an output shaft 60 instead of an engine 12. 

[0026] Next, the operation from start to gear change is explained. If a driver operates a shift lever 26 and 
chooses "D" from neutral "N", a controller 24 will detect the position chosen from the position sensor 28, 
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.and will start start control. A clutch 44 goes out with the clutch actuator 16 first, and the 2nd sleeve 78 
moves to right-hand side in an operation of the gear change actuator 14, and it connects with the 1st 
speed output gearing 66. If a driver breaks in the throttle pedal 30 here, the throttle valve which the 
throttle actuator 22 of an engine 12 does not illustrate through a controller 24 will be opened, and engine 
rotation will be raised. If engine rotation goes up, it will connect gradually and a clutch 44 will depart from 
an automobile. 

[0027] next — if the speed of an automobile rises — the speed information on the amount of treading in of 
the throttle pedal 30 from the throttle sensor 32, and the vehicle speed sensor 20 — being based — a 
controller 24 — the — the gear change instructions to the 1 prompt 2nd ** are issued Gear change is 
performed while the driver had broken in the throttle pedal 30. The throttle actuator 22 of an engine 1 2 
operates, a throttle valve is closed, and an engine speed falls at the same time a clutch 44 goes out first. 
Current is supplied to a motor 18 from a controller 24 simultaneously with this, and a motor 18 drives an 
output shaft 60 through the electric gearing 82. That is, by the motor 18, an output shaft 60 will be driven 
and an automobile will continue being accelerated also during gear change operation as a result at the 
same time a clutch 44 goes out and the power transfer from an engine 1 2 is intercepted. 
[0028] If a clutch 44 goes out, the gear change actuator 14 operates, and the 2nd sleeve 78 will move to 
left-hand side, and will connect with the 2nd speed output gearing 68. Then, while a clutch 44 is connected, 
the throttle valve of an engine 12 is also opened to the position according to the amount of treading in of 
the throttle pedal 30, and the drive with an engine 12 starts. Simultaneously, the current supply source to a 
motor 18 is intercepted, and it ends and moves from the drive by the motor 18 to a run of the 2nd usual ** 
by the drive of an engine 12. 

[0029] That is, only while carrying out gear change operation, after changing to motorised [ by the 
electrical and electric equipment ] and completing gear change operation, it returns to the same operation 
as a common change gear. Since the current supplied to the aforementioned motor 18 is controlled to 
become such big current value that the amount of treading in of the throttle pedal 30 be large, or a voltage 
value, the acceleration force driven by the motor during gear change becomes a thing suitable for the 
intention of a driver. Therefore, when a driver changes the amount of treading in of the throttle pedal 30 
during gear change operation, the driving force of a motor 1 8 also changes according to it. 
[0030] the above — the — although it is explanation about gear change to the 1 prompt 2nd ** — the 
[ the 3rd subsequent ** or ] — the operation with the same said of the gear change operation to 5 ** is 
performed, and it can change gears, without being accompanied by discontinuation of driving force When 
retreating, the 3rd sleeve 80 is engaged with the retreat stage output gearing 74, and also the same 
operation as start by the 1st above-mentioned ** is performed. 

[0031] As mentioned above, the supply current to a motor 18 changes also with gear change positions at 
the same time it is controlled according to the amount of treading in of the throttle pedal 30. namely, — 
general — the — the case of gear change to the 1 prompt 2nd ** — the — since the acceleration of an 
automobile falls [ the direction in gear change to the 3 prompt 4th ** ], the driving force by the motor 18 
under gear change operation may also be low Therefore, the current supply source from a controller 24 to 
a motor 18 is controlled according to the speed information from the amount of treading in, gear ratio, and 
the speed sensor 20 of the throttle pedal 30 etc. to maintain the acceleration in front of gear change by 
the drive of a motor 18 as much as possible. 

[0032] Although the above explanation is the operation in the case of the full auto formula which 
automated gear change operation, it can change gears maintaining a smooth feeling of acceleration by the 
same operation, even if it was the so-called semi auto formula to which a driver operates a shift lever and 
changes gears. 

[0033] moreover, the case where a driver operates a shift lever 26 to "L", and the amount of treading in of 
the throttle pedal 30 is 0 — the [ for example, ] — although it goes into the braking operation which 
performs slowdown operation to the 4 prompt 3rd ** etc., and is called engine brake, while heightening 
damping force by making a generator change and generate a motor 18 simultaneously, a dc-battery 34 is 
charged Thereby, the so-called energy regeneration which changes into electrical energy conventionally a 
part of damping force which was being changed and thrown away into heat energy, and is stored in a dc- 
battery is performed. The operation which changes a motor 18 to a generator and performs energy 
regeneration can detect that it is under braking by the brake sensor 38, and can also perform it 
automatically independently with operation of a shift lever 26. 

[0034] Furthermore, a motor 18 can also be used for the driving force assistance at the time of start of an 
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automobile and acceleration. That is t in addition to the driving force performed through a clutch 44 from an 
" engine 12 by supplying current to a motor 18 according to the amount of treading in of the throttle pedal 
30 in the case of the above-mentioned start operation or acceleration, driving force is assisted with a 
motor 18. Therefore, an automobile will be driven from both engine 12 and motor 18. In this case, since 
power consumption becomes large, also in the usual run state with which the clutch 44 was connected, it 
can charge by changing a motor 18 to a generator if needed. 

[0035] Next, drawing 3 is a skeleton view showing the change gear of other operation gestalten of this 
invention. The primary difference with the operation gestalt of drawing 1 is that form not having an 
exclusive gearing for that it is the change gear of six steps of advance, and retreat, and the countershaft 
84 other than an input shaft 40 and an output shaft 60, and the 2nd sleeve 78 which gears with each 
output gearing 66 and 68 in the case of the 1st ** and the 2nd ** is formed on a countershaft 84. 
[0036] The power told to the countershaft 84 is told to the driven wheel 88 which was prepared in the 
input shaft 40 free [ rotation ] from the countershaft gearing 86, and was united with the 3rd speed input 
gearing 56, and drives an output shaft 60 through the 3rd speed input gearing 56 and the 3rd speed output 
gearing 62. 

[0037] On an output shaft 60, it is prepared free [ rotation of the 4th speed output gearing 64 which 
meshed with the 1st speed input gearing 48, and 6 ****** gearing 90 which meshed with the 2nd speed 
input gearing 50 ], and the 3rd sleeve 80 which gears with them is formed on the output shaft 60. 
Furthermore, the aforementioned 3rd speed output gearing 62 and the 5th speed output gearing 70 are 
formed in the output shaft 60 at one. 

[0038] Moreover, it is prepared in an input shaft 40 free [ rotation of the 5th speed input gearing 52 ], and 
the 1st sleeve 76 which gears with the 5th speed input gearing 52 and the aforementioned 3rd speed input 
gearing 56 is formed on the input shaft 40. The motor 18 is constituted so that the 3rd speed output 
gearing 62 can be driven through the electric gearing 82. 

[0039] The change gear 10 shown in drawing 3 has the feature that shaft-orientations length is short, 
though it is six steps of advance, since it does not have a gearing for having formed the countershaft 84 
and retreat. Although explanation is omitted since the operation at the time of the start in this operation 
gestalt and gear change is the same as the operation gestalt shown in drawing 1 , in retreat, the 1st or 3rd 
sleeve 76, 78, and 80 is made neutrality, and driving force from an engine 1 2 is not told to an output shaft 
60, but an output shaft 60 is driven by the inversion of a motor 18. Therefore, the exclusive gearing for 
retreat becomes unnecessary. 

[0040] The change gear of this invention can be carried out in the mode which added various improvement, 
such as using the electric double layer capacitor called power capacitor instead of a dc-battery based on 
this contractors general knowledge, or learning change of the intermittence timing of the clutch by change 
of enabling crawling advance by motorised even if it does not step on a throttle pedal in the "D" position, 
and wear of a clutch disc, and controlling energization timing. 
[0041] 

[Effect of the Invention] Since according to the change gear for automobiles of this invention it had the 
motor which can drive an output shaft when a clutch was cut and an output shaft can be driven by the 
motor during gear change operation if it is in a change gear according to claim 1 as explained above, there 
is no discontinuation of driving force, change of the acceleration under gear change can be suppressed, and 
sense of incongruity can be prevented. 

[0042] Moreover, since gear change is possible, maintaining the acceleration force suitable for the intention 
of a driver in order to control [ when a clutch is separated, ] so that the amount of treading in of the 
throttle pedal detected by the throttle sensor is large according to the change gear of this invention 
according to claim 2, and the current or voltage inputted into a motor becomes large, more smooth gear 
change can be performed. 

[0043] Moreover, since a motor is changed to a generator at the time of braking of an automobile, braking 
energy is transformed into electrical energy and it was made to store in a dc-battery etc. according to the 
change gear of this invention according to claim 3, conventionally, a part of braking energy which was being 
thrown away as heat energy is revived, it becomes possible to carry out an auxiliary drive at the time of 
start of an automobile and acceleration, and the mpg of an automobile improves. 

[0044] Moreover, since it is effective in the toxic substance contained in the exhaust gas of an engine by 
carrying out driving-force assistance at the low speed other than improvement in start acceleration force 
decreasing and the burden of the clutch at the time of start decreases further in order to carry out an 
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auxiliary drive by the motor at the time of start of an automobile in addition to the drive of an output shaft 
with an engine if it is in the change gear of this invention according to claim 4, wear of a clutch disc 
decreases and the life of a clutch improves. 

[0045] Moreover, lightweight-ization can be attained, while the gearing for retreat becomes unnecessary 
and cutting down the manufacturing cost of a change gear, in order to have made the sleeve neutrality, not 
to tell the driving fore from an engine to an output shaft but to carry out an inversion drive only by the 
motor at the time of retreat of an automobile, if it was in the change gear of this invention according to 
claim 5. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the skeleton view of the change gear for automobiles of this invention. 

[Drawing 2] It is drawing showing the whole system containing the control system of the change gear for 

automobiles of this invention. 

[Drawing 3] It is the skeleton view of the change gear of other operation gestalten of this invention. 
[Description of Notations] 
10: Change gear 
12: Engine 

1 4: Gear change actuator 

16: Clutch actuator 

18: Motor 

20: Speed sensor 

22: Throttle actuator 

24: Controller 

26: Shift lever 

28: Position sensor 

30: Throttle pedal 

32: Throttle sensor 

34: Dc-battery 

36: Crankshaft 

38: Brake sensor 

40: Input shaft 

42: Clutch disc 

44: Clutch 

48:1 ****** gearing 

50:2 ****** gearing 

52:5 ****** gearing 

54: Retreat stage input gearing 

56:3 ****** gearing 

58:4 ****** gearing 

60: Output shaft 

62:3 ****** gearing 

64:4 ****** gearing 

66:1 ****** gearing 

68:2 ****** gearing 

70:5 ****** gearing 

72: Idler gearing 

74: Retreat stage output gearing 

76: The 1st sleeve 

78: The 2nd sleeve 

80: The 3rd sleeve 

82: Electric gearing 

84: Countershaft 



http://www4.ipdl jpo.gojp/cgi-bin/tranj/veb_cgi_ejje 



03/11/11 



2/2 ^— V 



86: Countershaft gearing 
B8: Driven wheel 
90:6 ****** gearing 



[Translation done.] 
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